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OCCURRENCE OF SULFUR IN ILLINOIS COALS 

Harold J. Gluskoter and Jack A. Simon 

I l l i n o i s  State  Geological Survey 
Urbana, I l l i n o i s  

Introduct ion 

Sulfur i n  i ts  several  forma is  prominent among t h e  species  of mineral 
matter k n m  t o  occur i n  coal. 
e f f e c t s  may be very detrimental ,  p a r t i c u l a r l y  i n  specialized.uses.  
problems associated with the presence of su l fur  i n  coal  include those involving 
air po l lu t ion ,  r e s t r i c t i o n s  on amount of s u l f u r  allowed i n  metal lurgical  coke, 
bo i l e r  corrosion and deposi ts ,  d i f f i c u l t i e s  i n  mining, a c i d  drainage from mines 
and s p o i l  p i l e s ,  and spontaneous combustion of coal. 

Not only is i ts  presence widespread but i t s  
The many 

Because of the recognition of the importance of s u l f u r  i n  the u t i l i -  
zat ion of coal ,  i nves t iga t ions  concerning su l fur  i n  coal  have been pursued a t  
the I l l i n o i s  S ta te  Geological Survey s ince founding more than 50 years  ago. 
This paper attempts t o  summarize the pe r t inen t  data concerning the occurrence 
of s u l f u r  i n  I l l i n o i s  Coals from t h i s  long t e r m  study. 
acquired by nrany members of the Survey s t a f f .  

These da t a  have been 

Except when spec i f i ca l ly  s t a t e d  t o  the contrary,  a l l  data  discussed 
i n  t h i s  paper were obtained from analyses of face channel samples of coal. These 
samples were taken i n  the mines by Survey personnel following recoolmended United 
States Eureau of Mines methods of sampling, which provide f o r  exclusion of 
mineral bands over 3/8 inch i n  thickness (Holmes, 1911). 

D i s t r ibu t ion  of Sulfur Within I l l i n o i s  C o a l s  

It has long been recognized t h a t  s u l f u r  occurs i n  coa l  i n  both inor- 
It occurs inorganical ly  a s  s u l f i d e s  and s u l f a t e s ,  but ganic and organic forms. 

the exact mode of occurrence of the organic s u l f u r  i s  not  knovn. 
Wyss (1961) state tha t  i t  i s  usual ly  assumed t h a t  su l fur  is i n  one of the fo l -  

Given and 

loving four forms: 

1. mercapitan or t h i o l ,  RSH 
2. s u l f i d e  or thio-ether,  RSR’ 
3. d i s u l f i d e ,  RSSR’ 
4. aromatic systems containing the thiophene r i n g ,  yf - 

HC CB 
‘S ’ 

Free s u l f u r  or  na t ive  s u l h  has been reported i n  coa l  (Yurovski, 
1959; Berteloot,  1947). 
amount to be disregarded for most purposes. 
I l l i n o i o  coals. 

However, i t s  occurrence is rare, and small enough an 
It has not  been reported from 
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Sulfa te  Sulfur.  Su l f a t e  s u l f u r  i s  present i n  minor amounts i n  nearly a l l  of the  
samples analysed. 
a l a w  of 0.00 percent. The mean, ca lcu la ted  from s u l f a t e  su l fu r  ana lyses  of 300 
face  channel samples of I l l i n o i s  coa ls  i s  0.071 percent and the mode, although 
not  ca l cu la t ed ,  would be lower thaR t h e  mean. 

-- 
The s u l f a t e  s u l f u r  values range from ;I high of 0.57 percent t o  

Orzanic Sulfur,  Organic s u l f u r  values ranged from a low of 0.27 percent to  a 
high of 2.98 percent i n  I l l i n o i s  coa ls  sampled t o  date. The d i s t r i b u t i o n  of 
organic s u l f u r  for  a l l  face channel sample analyses of No. 2 Coal, No. 5 Coal, 
No, 6 Coal and No. 7 Coal arc given i n  the  histograms on f igure  1. None of the  
histograms have the  shape of a normal d i s t r ibu t ion .  The organic su l fu r  values 
of NO. 2 Coal and No. 5 Coal are r a the r  evenly d i s t r ibu ted  and are between 0.4 
percent and 2.4 percent. It i s  probable t h a t  these diagrams would show a normal 
d i s t r i b u t i o n  i f  add i t iona l  da t a  w e r e  included. Too few analyses of samples from 
No. 7 Coal are ava i l ab le  t o  draw any conclusions from the histogram. Organic 
s u l f u r  from No. 6 Coal shows a d i s t i n c t  bimodal d i s t r i b u t i o n  with one peak between 
0.2 and 0.8 percent and the second peak between 1.6 and 2.2 percent. 

P y r i t i c  Sulfur.  
is even grea te r  than the  range i n  organic sulfur.  
of 0.10 percent t o  normally high values of 4.5 percent t o  5.0 percent w i t h  a 
few extreme values approaching 9.0 percent. 
of t h e  p y r i t i c  su l€ur  values fo r  e i d i  o f  four coa l s  a r e  given i n  f igu re  2. 
histogram of p y r i t i c  s u l f u r  va lues  i n  No. 5 Coal shows the  most near ly  normal 
d i s t r i b u t i o n  and t h a t  fo r  No. 6 Coal shows a bimodal d i s t r ibu t ion .  
be emphasized tha t  these  d a t a  are obtained from face channel samples and any 
mineral  bands in  the  coal,  inc luding  i ron  s u l f i d e s ,  over 3/8 inch th ick  were 
excluded from the sample. 

The range i n  values of p y r i t i c  su l fu r  i n  face channel samples 
The range i s  from a low value 

Histogram depic t ing  the  d i s t r ibu t ion  
The 

Again i t  must 

-_I_- Tota l  Sulfur and Rela t ionship  Between P y r i t i c  and Orpanic Sulfur. Total su l fu r  
i n  face channel samples ranges from low values of less than 0.5 percent t o  high 
values of 5.5 percent with a few extreme cases  of nearly 10 percent. Sulfur i n  
these few very-high-sulfur channel samples is predominantly py r i t i c .  

Four graphs sha r ing  the r e l a t ionsh ips  between organic and p y r i t i c  
su l fu r  €or four I l l i n o i s  c o a l s  are given i n  f igu re  3. Each poin t  on graphs 3a 
and 3b (No. 2 Coal and No. 7 Coal) represents  su l fu r  values from a s i n g l e  face 
channel sample ana lys i s ,  whereas each po in t  on graphs 3c and 3d (No. 5 Coal and 
No. 6 Coal) represent average su l fu r  values fo r  a s ing le  m i n e .  
averages rather than ind iv idua l  ana lyses  does not  a l t e r  t he  ove ra l l  p i c tu re  but 
does f a c i l i t a t e  handling of the  data. 

Using mine 

Correlation c o e f € i c i e n t s  fo r  the  four graphs vary considerably. The 
co r re l a t ion  is  poor for  Coal No. 5 (correl’ation c o e f f i c i e n t  .24) and non-existent 
fo r  C o a l  No. 7 ( co r re l a t ion  c o e f f i c i e n t 7 0 9 ) .  However, coa ls  No. 2 and No. 6 do 
show a f a i r l y  good c o r r e l a t i o n  between p y r i t i c  and organic su l fur  (.76 for No. b 
Coal and .75 for No. 2 Coal). 
degree of s ign i f icance ,  w e l l  over the  99.9 percent level.  
of p y r i t i c  su l fu r  with an inc rease  i n  organic su l fu r  i s  much g rea t e r  for  No. 6 
Coal than f o r  No. 2 Coal. 
is not s t a t i s t i c a l l y  s i g n i f i c a n t  because of the small number of analyses. 

Both of these  la t ter  values demonstrate a high 
The rate of increase 

The one graph showing negative co r re l a t ion  (No. 7 Coal) 
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Differ ing conclusions have been drawn by various workers as t o  the 
r e l a t i o n  of p y r i t i c  t o  organic su l fur  i n  coals. A number of researchers  have 
reported such a co r re l a t ion  (Rose and Glenn, 1959; Leighton and Tomlinson, 1960; 
Wandless, 1959) whereas o the r s  have not  observed the co r re l a t ion  i n  t h e i r  s t u d i e s  
(Yancy and Fraser,  1921; Brooks, 1956). 

Discounting No. 7 Coal because of lack of s u f f i c i e n t  d a t a ,  the I l l i n o i s  
coals  do show a pos i t i ve  co r re l a t ion  between organic and p y r i t i c  su l fu r .  
co r re l a t ion  i s  much b e t t e r  for  No. 2 Coal and No. 6 C o a l  than for  No. 5 Coal. 

This 

The f a c t  t h a t  a co r re l a t ion  does e x i s t ,  suggests t h a t  i n  a coal-forming- 
swamp environment which was r e l a t i v e l y  high i n  s u l f u r ,  the s u l f u r  contr ibut ion 
t o  the p l an t s  would be high and t h a t  s u l f u r  i n  the environment a l s o  would be 
ava i l ab le  for  the formation of p y r i t e  during the e a r l y  s t ages  of peat  formation. 
The co r re l a t ion  e x i s t s  even though much secondary inorganic p y r i t i c  su l fur  has 
been added t o  the coal  as veins and deposi ts  along f r a c t u r e s  which occurred sub- 

bed. It i s  a l s o  conceivalbe t h a t  much of the l a t e  secondary p y r i t e  may represent  
a reorganization of the su l fur  tha t  was introduced i n t o  the environment at  a very 
ea r ly  stage of coal  formation. 

\ 

> 

\ 
\ 

sequent t o  the peat  formation and possibly very l a t e  i n  the h i s t o r y  of the coal  

The bimodal d i s t r i b u t i o n  of both p y r i t i c  s u l f u r  and organic  sulfur  

However, the l o w  su l fur  coals i n  I l l i n o i s  have been mined extensively 
shown i n  f igures  1 and 2 a l s o  might suggest a close c o r r e l a t i o n  between t h e  two 
forms. 
and therefore  have a l s o  been of much i n t e r e s t  t o  the Survey and have been sampled 
heavily. 
p r e f e r e n t i a l  sampling. 

'. 

The low su l fur  peaks i n  the bimodal d i s t r i b u t i o n  may simply represent  

Mineralogical Occurrence of Sulfur 

Su l f a t e  Sulfur. 
face channel sample of I l l i n o i s  coal is contained pr imari ly  within the mineral 
gypsum (CaS04*2H20) which occurs as a secondary vein and cleat f i l l i n g .  

The small amount of s u l f a t e  su l fur  t h a t  occurs i n  near ly  every 

The amount of s u l f a t e  s u l f u r  increases rap id ly  upon weathering of the 
coal  as the oxidation of p y r i t e  (FeS2) gives rise t o  ferrous and f e r r i c  sulfates .  
The following minerals have been i d e n t i f i e d  from samples co l l ec t ed  i n  deep mines 
from old mined-out a r eas  and from samples of coa l  which have weathered from 
exposure a t  the surface e i t h e r  i n  outcrop, mine dumps, or i n  the laboratory: 

Rozeni te Fe SO4-4H2O 
Melanterite FeS04.7820 

Coquimbi te 

Roemerite FeS04=Fe2(S04)3-12H20 

J a r o s i  te possibly the hydronium j a r o s i t e  
(carphosider i te)  3Fe203e4S04e7H20 

More than one of these phases o f t en  occur i n  a s ing le  sample. 
c u l t  t o  know exactly which phases occur in  the mines s ince melanter i te  (FeS04*7H20) 
dehydrates t o  rozeni te  (FeS04.4H20) and then t o  szomolnokite (FeS04*H20) i n  the 

It is a l s o  d i f f i -  

, 
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laboratory,  
the case of m e l a n t e r i t e - +  rozeni te .  

P y r i t i c  Sulfur.  I ron  d i s u l f i d e  can occur a s  e i t h e r  p y r i t e  which forms i n  t h e  
isometric c r y s t a l  system or as marcasite which i s  orthorhombic. Pyri te  i s  the 
most commonly reported dimorph although marcasite i s  of ten  mentioned as occur- 
r i n g  i n  l e s s e r  amounts ,  
coals  and p y r i t e  is  apparent ly  the dominant su l f ide .  

The dehydration is  very r a p i d ;  occurring i n  a few minutes t i m e  i n  

Marcasite has  only r a r e l y  been reported i n  I l l i n o i s  

The macroscopic form of p y r i t e  i n  coal  were systematical ly  described 
by Yancy and R a s e r  (1921). A sunnrary of t h e i r  descr ipt ion follows: 1) f ine  
p y r i t e ,  as small d i s s e m i n a t e d  p a r t i c l e s  or t h i n  fi lm-like coat ing on j o i n t  planes 
( c l e a t )  or along the bedding; 2) lenses ,  from I t o  2 inches long and a f rac t ion  
of an inch thick to those 3 or 4 f e e t  tnick and hundreds of f e e t  long; 3) nodules, 
roughly spher ica l  i n  shape, may a l s o  be e i t h e r  inches or  severa l  feet i n  diameter; 
4) beds or  continuous bands of p y r i t e ,  o f ten  may include coal or bony coal and/or 
may be int imately assoc ia ted  with a rg i l laceous  sediments. 

’ 

The f i n e l y  disseminatea p y r i t e  grades downward i n  s i z e  t o  the micro- 
Microscopic p y r i t e  is very widespread i n  coal and 

A complete 
scopic forms of the mineral ,  
has been observed i n  a l l  c o a l  macerals except massive micr ini te .  
range from euhedral c r y s t a l s  to i r r e g u l a r  anhedral aggregates may be observed 
microscopically i n  I l l i n o i s  coa ls  (J. A. Harrison, personal cammunication). 
Observations similar t o  those prec:eeding were made for  the Pit tsburgh coal  by 
Gray, Schapiro and Coe (1963). 

Sul fur  i n  the Banded Ingredien ts  of Coal 
c 

A study w a s  made by Survey personnel i n t o  the d i s t r i b u t i o n  of the forms 
of s u l f u r  i n  the megascopically d is t inguishable  banded ingredients  (Cady, 1935a). 
The banded ingredients  sampled were v i t r a i n ,  c l a r a i n  and fusain. W a i n  or d u l l  
s p l i n t  coa l  i s  very rare i n  I l l i n o i s  coa ls  and none was sampled, Figure 5 sum- 
marizes the su l fur  ana lyses  of approximately 100 samples of banded ingredients.  

I n  general  t h e  p y r i t i c  fiulfur content i s  grea te r  i n  the fusain than 
i n  the other  bands, although i t  does show a wide range i n  the d i f f e r e n t  fusain 
samples. This is due t o  the  degree t o  which the c a v i t i e s  i n  the fusain a re  f i l l e d  
with pyr i te .  Vi t ra in  and c l a r a i n  have a higher organic t o  p y r i t i c  r a t i o  with 
r a t i o s  generally g r e a t e r  than one. 
usual ly  lower than of c l a r a i n  from the same coal. The preceeding general izat ions 
not  withstanding, Cady (1935a) concluded t h a t  the v a r i a t i o n s  i n  organic sulfur  I< 

content of.  I l l i n o i s  c o a l s  cannot be ascr ibed  only t o  var ia t ion  i n  r e l a t i v e  amounts 
of banded ingredients .  

The organic  s u l f u r  content of v i t r a i n  is 

Occurrence of Low-Sulfur Coal i n  I l l i n o i s  -’ 
There a r e  three known areas  in t h e  state where there  has been signi- 

f i c a n t  production of low-sulfur coal ,  most of which contain l e s s  than 1.5 percent 
sulfur .  
t o  appreciable  modification. 

These a r e a s ,  ou t l ined  i n  f igure  6 ,  are highly generalized and a r e  subject  

The l a r g e s t  of the three  low-sulfur a reas ,  and the most important on 
the basis of tonnage of coal produced, is i n  No. 6 Coal i n  Franklin County and 

1 

4 
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adjacent  portions of J e f f e r son  County to the north and Williamson County t o  the 
south and i s  s imilar  t o  the area reported by Cady (1919). 
the lw sul fur  area has  been based on the following information: 

The de l inea t ion  of 

1 )  Data from the  f i l e s  of the I l l i n o i s  Stat2 Geological Survey on 
face channel samples of mines, most of which have been published 

2) Evaluation of a few miscellaneous coal  samples from mines i n  the 

3) 

U t i l i z a t i o n  of the data  i n  1)  and 2) above is  self-explanatory,  but  

I by Cady (1935b, 1948). 

1 general  area and from diamond d r i l l  core analyses. 
I n t e r p r e t a t i o n  of drill logs based on character  of overlying s t r a t a .  

I 

3) should be more f u l l y  explained. The in t e rp re t a t ion  of d r i l l  logs is  based on 
the observation t h a t  i n  t h i s  general  area where No. 6 Coal has  a thick gray shale 
overlying the c o a l ,  the  su l fur  content i s  r e l a t i v e l y  low. Conversely, where the 
black "slaty' '  sha l e  and m r i n e  limestone l i e  close t o  the top of the coa l ,  the  
su l fur  content i s  subs t an t i a l ly  higher. This a s soc ia t ion  of high s u l f u r  coal  and 
overlying marine beds has a l s o  been reported for  Russian and B r i t i s h  coals  (Yurwski, 
Mangubi, and Zyman, 1940; Wandless, 1959; Williams and Cawley, 1963). 

> 

'. 
The low su l fur  area i n  Frankl in ,  Williamson and Je f f e r son  Counties i s  

out l ined primarily by analyses of mine samples. 
t ion  of the "low-sulfur" l i n e  a r e  based on in t e rp re t a t ions  of d r i l l  hole logs of 
va r i ab le  qua l i t y  including e l e c t r i c  logs of o i l  test  holes,  The presence of m o r e  
than 20 f e e t  of gray shale immediately above the coal  has been used as ind ica t ing  
low s u l f u r  content and l e s s  than 10 f e e t  betveen the coal  and the overlying black 
shale  and limestone as ind ica t ing  higher su l fur  area. Intermediate thicknesses 
of gray shale  have been variously in t e rp re t ed  depending i n  la rge  measure on the 
geographic r e l a t ionsh ip  of such datum points.  

However, d e t a i l s  of the configura- 

A l l  of the low su l fur  l i n e s  on the map ind ica t e  a reas  i n  which the 
The a n a l y t i c a l  data s u l f u r  content i s  believed t o  average 2 percent or  less. 

within the Franklin-Williamson-Jefferson Counties area ind ica t e  t h a t  most of the 
area out l ined contains  coal  with less than 1.5 percent s u l f u r  (as  received bas i s ,  
face channel sample), and a subs t an t i a l  p a r t  of the a rea  has included coal ,  now 
l a rge ly  mined, which averaged less than 1 percent sulfur .  

I n  the western p a r t  of t h i s  low-sulfur a rea  there  is  a port ion mapped 
as containing " s p l i t  coal." The s p l i t  cons i s t s  of beds of sha le  and s i l t s t o n e  
interbedded between coal  benches. It  i s  believed t h a t  most of the coa l  i n  the 
"sp l i t -coa l"  area is  probably of low-sulfur content. 
the low su l fur  area extends l o c a l l y  a r e l a t i v e l y  short  d i s t ance  w e s t  of the " s p l i t  
coal" area. 

As shown on the map (f ig .  6), 

A second important a r ea  of low-sulfur coal  occurs i n  the Harrisburg 
(No. 5) Coal i n  Sal ine County. Coal with less than 1 percent s u l f u r  has been 
mined i n  t h i s  a r ea  and the re  i s  a subs t an t i a l  a r ea  i n  which the  coal  probably 
averages less than 2.5 percent s u l f u r  as shown i n  Figure 7. This a rea  is much 
less w e l l  defined than the previously described low-sulfur a r e a  of No. 6 C o a l  
because much less data concerning i t  a r e  available.  

A t h i r d  s u b s t a n t i a l  area of low-sulfur No. 6 Coal l ies i n  parts of 
Madison and St.  C la i r  Counties i n  the v i c i n i t y  of T ~ o y ,  I l l i n o i s ,  and i s  shown 
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i n  f igure  6.  Although less is known of t h i s  area than the areas  described pre- 
viously,  there  i s  perhaps.up t o  70 square m i l e s  of coal with a su l fur  content 
l e s s  than 1.5 percent. Analyses of face channel samples from one mine which 
operated i n  t h i s  low-sulfur a r e a ,  reported by Cady (1948), showed the coal  t o  
average less than 1 percent su l fu r ,  

Ver t i ca l  and La te ra l  D i s t r ibu t ion  of Varieties of Sulfur 

The va r i a t ions  i n  both p y r i t i c  and organic s u l f u r  i n  the individual  
coal  seams a r e  very l a rge  when considering the state a s  a whole, a s  can be seen 
from f igu res  1 and 2. There have been, however, differences of opinion as t o  
the amount of l o c a l  va r i a t ion  which exists i n  the organic su l fur  content. There 
a r e  no such differences of opinion concerning the p y r i t i c  su l fur  d i s t r i b u t i o n  
inasmuch a s  extremely loca l i zed  concentrations of secondary p y r i t e  a r e  c m o n .  

Cady (1935a, p. 30, 31) observed, "Local va r i a t ion  i n  organic su l fur  
is r a r e l y  more than 1 percent,,." ... and general ly  not  more than 0.5 percent 
i r r e spec t ive  of the locali ty.",  and "...the organic su l fur  i s  the bes t  index of 
the su l fur  content  and the organic  su l fur  content i s  r eg iona l ly  cons i s t en t  for  
each coal bed." Yancy and Fraser (1921) s tudied extensively the va r i a t ions  i n  
v a r i e t i e s  of su l fur  both v e r t i c a l l y  and l a t e r a l l y  within a s ing le  mine i n  southern 
I l l i n o i s .  Concerning the lateral v a r i a t i o n  i n  organic su l fur  they concluded tha t  
uniformity i n  organic s u l f u r  d i s t r i b u t i o n  i s  confined t o  very l imited a reas  i n  
the coa l  seam (Yancy and F rase r ,  1921). They found t h i s  va r i a t ion  t o  be large 
within a s i n g l e  mine, although not  as la rge  as va r i a t ions  i n  p y r i t i c  su l fur ,  
within the mine s tudied,  the brganic s u l f u r  i n  the face channel samples (No. 6 
Coal) ranged from .69 t o  1.90 percent  and the p y r i t i c  s u l f u r  from .66 t o  3.17 
percent, It h a s  been suggested (Cady, 1935a, p. 31) t h a t  t h e  wide range i n  
organic s u l f u r  observed by Yancy and Praser (1921) may be a t t r i b u t a b l e  i n  some 
way t o  the loca t ion  of the sampled mine on the margin o f  the area of low su l fur  
coal  i n  Frankl in  County. 

Yancy and Fraser  (1921) a l s o  analyzed ind iv idua l  benches of face chan- 
n e l  samples for  v a r i e t i e s  of su l fu r .  
mine i n  southern I l l i n o i s ,  s i x  samples from a mine i n  w e s t  Kentucky i n  No. 7 
Coal, and two samples from a mine i n  Kentucky No. 8 Coal. The organic su l fur  
content w a s  r e l a t i v e l y  uniform between benches of the individual  face channel 
samples. 
percent and a maximum of 1.25 percent,  
channel had an organic s u l f u r  content  within 25 percent of each other. 

They took 12 face channel samples from a 

The g r e a t e s t  v a r i a t i o n  i n  any s ing le  sec t ion  w a s  a minimum of 0.57 
Most of the benches i n  a s ingle  face 

.The v e r t i c a l  v a r i a t i o n  i n  p y r i t i c  s u l f u r  was found t o  be very large 
between d i f f e r e n t  benches i n  the  same face channel sample, ranging, i n  two in-  
s t ances ,  from 0.81 percent  t o  5.54 percent and from 0.02 percent t o  2.09 percent. 
Yancy and Fraser  (1921) r epor t ed  t h a t  i n  near ly  every sec t ion  (face channel sample) 

most and lowermost benches. This conclusion was found t o  be t r u e  for  t h e i r  samples 
of I l l i n o i s  No. 6 Coal and f o r  the Kentucky No. 7 Coal. 
Kentucky No. 8 Coal had t h e  h ighes t  p y r i t i c  su l fur  i n  the lowest benches but  the 
uppermost benches were r e l a t i v e l y  low i n  sulfur .  Wandless (1959) i n  a general  
discussion of tk occurrence of s u l f u r  i n  Br i t i sh  coals  reached conclusions which 
support  Yancy and Fraser i n  recognizing the concentration of p y r i t e  a t  the top 

the p y r i t i c  s u l f u r ,  and thereby a l s o  the t o t a l  s u l f u r ,  were much higher i n  upper- ,- 

The two samples of the 
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and bottom of the coa l  and a l s o  i n  the r a the r  uniform organic su l fu r  composition 
i n  a s ing le  sect ion.  
i s  uniform over a wide area i n  a s ingle  seam i s  i n  b e t t e r  agreement w i t h  the 
similar observation for  I l l i n o i s  coals  by Cady (1935a). 

However, Wandless' (1959) observation t h a t  organic su l fu r  

Further s tud ie s  on the  v a r i e t i e s  of sulEur and t h e i r  v e r t i c a l  and 
lateral va r i a t ion  are i n  progress. Preliminary r e s u l t s  suggest t h a t  a concen- 
t r a t i o n  of p y r i t i c  su l fu r  a t  the  top and bottom of the coa l  tends t o  occw i n  
No. 6 Coal samples obtained f r m  southern I l l i n o i s ,  and t h a t  the v e r t i c a l  d i s t r i -  
bution of organic su l fu r  within these coa ls  i s  r e l a t i v e l y  uniform. 
w i l l  allow more de f in i t e  conclusions t o  be drawn concerning the loca l  va r i a t ion  
l a t e r a l l y  i n  organic sulfur .  

Further data  

Wandless (1959) i n  a review a r t i c l e  on su l fu r  i n  B r i t i s h  coa ls  stated 
an admonition with which we h e a r t i l y  concur. 
chemical analyses of su l fu r  i n  coal  he wrote, (Wandless, 1959, p. 259) "Unfortu- 
nately the number of exceptions t o  these general izat ions is s u f f i c i e n t  t o  render 
them non-specific i n  individual  cases. Here, a s  elsewhere, the examination of 
very la rge  numbers of samples provides a graveyard fo r  promising general izat ions;  
nevertheless ,  the t rends noted a r e  i n t e r e s t i n g  and can, with proper caut ion,  
prove useful  on occasion." 

Concerning conclusions drawn from 
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Figure 4.  Microscopic pyrite i n  coal .  A l l  photomicrographs 
are of,samples o f  No. 6 Coal taken in  ref lected  
l ight .  

a .  Discrete grains i n  v i t r i n i t e  
b .  Cavity f i l l i n g s  i n  fus in i t e  
c .  Crysta l l ine  "fiber-bundles" i n  v i t r i n i t e  
d .  Crysta l l ine  aggregates in  v i t r i n i t e  
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